PuRPOSE: to investigate the effects of preoperative fractioned irradiation using an electron beam on the healing process of colocolonic anastomoses in rats that underwent early and late surgical intervention.
Introduction
Rectal neoplasia is a frequent infirmity, in which surgical treatment has presented up to 30% local recurrence. through introduction of the concept of total resection of the mesorectum, it has been demonstrated that, when the oncologic precepts of such cases are respected, the local recurrence rate is drastically reduced (03 -06%) 1 .
With the use of neoadjuvant therapy, these values have also been observed in more advanced stages of the neoplastic lesion, and the disease-free period is significantly longer However, although the beneficial role of neoadjuvant therapy has been well established in the literature, controversy exists regarding the best time for surgical intervention after preoperative fractioned irradiation. In surgery to treat neoplasia performed 4-8 weeks after irradiation, lower toxicity and better capacity for tumor cytoreduction have been observed 4, 5 .
the main advantage of early intervention, i.e. with an interval of less than ten days from the last irradiation session, is that this is a time at which the fibrotic and inflammatory reactions caused by the neoadjuvant process are still at an initial stage and, furthermore, do not interfere with the technical results. the rates of complications, such as dehiscence of the anastomosis, are significantly similar to the rates in groups that did not undergo radiotherapy 6, 7 .
In an experimental study on rats, Lopes Paulo 8 found that the deleterious effect of the irradiation caused significant changes to the tissue repair process and to the collagen concentration and tension strength of the anastomosis, thus contributing towards an unfavorable result in the irradiated group. Similar results have been observed by other authors 6 , and this partly justifies postponement of surgery in clinical practice, to a time more than four weeks after irradiation, thereby diminishing the inherent complications of this procedure. Stevens et al. 9 even recommended that the colorectal anastomosis should be protected by means of a temporary colostomy, because of the observed frequency of dehiscence.
the main discussion about the interval between preoperative irradiation and surgery is based on the inherent risk of complications from the colorectal anastomosis. Several groups have presented comparative studies on the risks of dehiscence of the anastomosis 10 , but without analyzing the effects of this factor relating to a prolonged fractioned irradiation strategy 11 .
the objective of the present study was to investigate the effects of preoperative fractioned irradiation using an electron beam on the healing process of colocolonic anastomoses in rats that underwent early and late surgical intervention. the equipment used for the sessions was a Siemens
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Mevatron MXE ® linear accelerator. the total dose calculated for the study was 660 cGy, which was administered as fractioned doses of 165 cGy, applied once a week, on four consecutive weeks. The final irradiation calculated for a 6 MV device was 660 cGy, which had the biological equivalence of a total dose of 4,500 cGy applied on a daily basis of 225 cGy, five days a week for four consecutive weeks.
the animals in group B underwent the surgical procedure on the seventh day after finishing the four sessions of irradiation, while the animals in group C underwent surgery on the 30 th day after finishing the irradiation. The control group (group A) underwent surgical intervention together with group B. All the animals underwent the anesthesia described above. the incision was made 5 cm above the anal margin. After transversally sectioning the colon using scissors, the edges were repaired and anastomosis was carried out in a single layer, with a total of eight separate stitches using Vicryl ® 6-0, always beginning at the cardinal points ( Figure   2 ). the incision was closed in layers, with a continuous stitch using nylon 4-0. to analyze the results, Student's t test, Fisher's exact test and variance analysis were applied.
Results
Four animals died due to the anesthesia and surgical procedure, three in the pilot group and one in the C group. During evaluation of the bursting pressure of the colon wall, all animals were found to present the section on the line of the anastomosis.
Four animals (one from the control group, two from group B and one from group C) presented rupture of the anastomosed area occurring just by manipulating the segment. the statistical analysis did not show any significant differences among groups A, B and C, i.e. between the control group and the groups that underwent irradiation (table 1) . Regarding the cellularity of the inflammatory process, the (table 2) .
When compared between each other, groups A and B did not present statistically significant variations. However, the comparison between the control group (A) and group C showed significant values, with greater cellularity in the inflammatory process of group C. When comparing groups A and C and groups B and C, significant differences were observed among them, with greater numbers of cells in group C (table 3) . 
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, who demonstrated through experimental models that there were no significant differences between the collagen concentrations in the anastomosis area. However, conclusions solely based on collagen concentrations need to be considered with caution, because these concentrations may be influenced by substances other than collagen 15 .
Since there is no standardization of any adequate analysis for structurally qualifying collagen molecules and correlating these characteristics with the resistance of the anastomosis, the current studies may demonstrate some degree of bias. Experimental studies that mention the bursting pressure of the anastomosis have only taken into account the mechanical force exerted on it 16 .
Activation of metalloproteinases interferes with the degradation of the extracellular matrix and, according to Seifert et al.
17
, may be directly related to the tension strength of the anastomosis and its possible dehiscence.
Steirfert et al. 18 and Kuzu et al. 19 However, these findings were not in agreement with those of Weiber et al.
20
, who studied rats undergoing irradiation and did not demonstrate any significant alterations in the collagen concentrations at the anastomosis line between the control group and the experimentation group.
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It is also important to emphasize that, due to methodological variations in observation and assessment of the inflammatory and healing processes (represented by cellularity), as well as in quantification of the collagen concentrations in the animal experimentation models presented in the literature, extrapolation of results and comparisons with other animal models need to be done sparingly.
Conclusion
Fractioned irradiation on the colorectal tissue of the animals used promoted a greater cellular inflammatory reaction when the surgical procedure and the anastomosis were carried out at a later stage. this result did not cause any increase in the observed complications, nor did it influence the expected outcome, thus achieving similar results from a clinical point of view.
